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A DEFENCE MECHANISM IN ONYCHIURUS (COLLEMBOLA, 
ONYCHIURIDAE) 


By M. B. UsHEr anD R. A. BALOGUN 


Hurlbutt (1965) offered various species of Collembola to predatory 
mites of the genus Veigaia (Acarina, Mesostigmata). The mites ate 
juvenile Onychiurys, but only rarely attacked adults. On three occasions, 

owever, he observed that the adults that had been attacked exuded 
drops of white fluid just anterior to the anal horns. Both Hurlbutt and 


Figs. 1-2.—Psendocellus from the third thoracic segment of an adult Onychiurus 
latus Gisin: 1, dorsal view; 2, transverse section. 


Karg (1961) suggest that species of the genus Onychiurus exude drops 
of adhesive fluid from the pseudocelli to prevent attack by predators. The 
pseudocelli are small, circular, cuticular structures which have been 
given taxonomic significance (e.g. Gisin, 1960). The common British 
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species, O. latus Gisin, has 52 dorsal pseudocelli, with a further 12 
ventrally and on the coxae. True ocelli are absent from all species of 
the Onychiuridae. 

The function of the pseudocellus has been examined histologically 
and behaviouristically. Adults were fixed in 5 per cent formal saline, 
stained with lignin pink, and gradually dehydrated with alcohol. The 
sections were stained with Ehrlich’s haemotoxylin, counterstained in 
eosin, and mounted in Canada balsam. The pseudocellus appears as a 
circular pit surrounded by the granular cuticle (fig. 1). The surface 
diameter of the pit is slightly greater than the lower diameter. Striae, 
appearing black under a phase contrast microscope, radiate from a 
translucent central line to the edge of the pseudocellus, In transverse 
section the pseudocellus of the adult appears as a smooth, translucent 
continuation of the granular cuticle (fig. 2). The junction between the 
pseudocellus and the cuticle is formed by a swelling, which accounts 
for the smaller lower diameter when the pseudocellus is viewed from 
above. The striae appear as rhombic sections. Below the pseudocellus 
is a group of deeply stained cells. 

Predatory attack was simulated in small cultures of O. latus. The 
head and thorax region of adults was prodded with a fine mounted 
needle which had been washed in distilled water. No response was shown 
to the presence of the needle until contact had been made. The insect 
would then either remain still or move away slowly forwards. In a 
few instances a white fluid was exuded from the region of prodding, 
but this is thought to be haemocoelic, caused by cuticular rupture. 
On many occasions however, beads of clear fluid (juveniles) or milky 
fluid (adults) were exuded dorsally, occurring most frequently on the 
abdominal segments just anterior to the anal horns. The pattern of 
these beads corresponded exactly to the pattern of the pseudocelli. 
After collecting beads of this fluid on the end of a mounted needle, 
the needle became ‘active’, and could be used to repel both the insect 
that had been touched, and other individuals of the same species. 
Individuals approached by an ‘active’ needle moved around vigorously, 
and ran away backwards. Other species of Collembola (Isotoma sensibilis 
(Tullberg), Folsomia quadrioculata (Tullberg), and Friesea mirabilis 
(Tullberg)) were also repelled by an ‘active’ needle. Mesostigmatid 
mites (Pergamasus lapponicus Trägardh and Veigaia nemorensis (C. L. 
Koch)) responded vigorously to an ‘active’ needle. With the Collembola 
the repellant action of an ‘active’ needle was observed over a distance 
of 2-4 mm, whereas a closer approach or even contact was required 
before the mites responded. 

It is therefore suggested that the deeply stained cells seen in section 
of O. latus have a secretory function, and that the pseudocellus secretes 
an aromatic substance which protects Onychiurus from its predators. 
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